Biochemical characteristics of a primary blood-brain barrier cell culture system as a function of the activity of the proteases used in tissue disaggregation.
Utilization of primary cultured brain capillary endothelial cells (BCECs) as an in vitro model of the blood-brain barrier (BBB) depends on the extent to which cultured BCECs retain the in vivo characteristics. Recently, we have reported that consistent isolation of BCECs that mimic the in vivo BBB depends on whether a specific ratio between the weight of the isolation enzyme (collagenase/dispase) and the weight of the capillaries present during the isolation is used. Since it is possible for the same weight of an enzyme to possess different activity levels, it is felt that activity rather than weight of an enzyme should be used in arriving at the above ratio. Therefore, using bovine brain as the source of BCECs, we have quantified the amount of collagenase/dispase needed for optimal isolation of BCECs and retention of their phenotypic properties in terms of collagenase/dispase activity per g of capillaries. Monolayers of bovine BCECs isolated at 0.15 or 0.30 units of collagenase and 2.06 or 4.12 units dispase per g of capillaries gave the best overall quality as judged by their permeability characteristics and the activities of angiotensin converting enzyme, alkaline phosphatase and gamma-glutamyl transpeptidase.